PKA/CREB and NF-κB pathway regulates AKNA transcription: A novel insight into T-2 toxin-induced inflammation and GH deficiency in GH3 cells.
Chronic exposure to low dose of T-2 toxin causes growth retardation and reduced body weight, resulting in economic losses. Excessive inflammatory cytokines and GH deficiency are important mechanisms that contribute to growth inhibition induced by T-2 toxin. However, the regulation of the inflammatory cytokines expecially IL-6, IL-1β, and TNF-α induced by T-2 toxin still remained unclear. The new transcription factor AKNA, belonging to AT-hook protein family, is closely associated with inflammation. However, it was unclear how AKNA regulate the expression of inflammatory cytokines, and there was no report on the role of AKNA in T-2 toxin mediated toxicity. Here, we investigated the role of AKNA in T-2 toxin-mediated inflammatory response and GH deficiency and the signal transduction pathway of AKNA. We showed that AKNA regulated by PKA/CREB and NF-κB pathway is a novel downstream molecular target in T-2 toxin-mediated inflammation and GH deficiency. T-2 toxin activates the PKA/CREB and NF-κB/p65 pathways, thereby promoting the direct binding of phospho-CREB and phospho-p65 to the AKNA promoter, thus inhibiting AKNA expression. GH and inflammatory cytokines (TNF-α, IL-1β, and IL-6) expression were significantly downregulated after AKNA silencing. Furthermore, the expression of differential genes induced by T-2 toxin in the rat pituitary was further confirmed by acute toxicity tests in rats, which was consistent with the results in GH3 cells. By histopathological analysis, we confirmed the pituitary might be a novel direct target organ of T-2 toxin. These findings provided new insights into the significant role of AKNA in T-2 toxin-induced inflammatory response and growth inhibition.